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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate an aberration 
component of higher-order from a projection optical 
system without incurring the malfunction of optical parts 
and the projection optical system itself by a method 
wherein an spherical surface which corrects the optical 
system for higher-order aberration left in it is provided 
to the optical member basing on the surface shape of 
the optical member, a space between the optical 
surfaces of the optical member, and the optical design 
data of the projection optical system. 
SOLUTION: A plurality of optical members LI to L5 are 
arranged in a prescribed order and assembled into a 
projection optical system PL. The projection optical 
optical system PL is corrected for aberration of higher- 
order by turning the optical surface (refracting surface 
of the like) of an optical member inside the projection 
optical system PL spherical (fine spherical surface) after 
one out of the plurality of optical members LI to L5 
comprising the projection optical system PL is moved 
(the optical members L1 to L5 are changed in space between them, moved in the direction of an 
optical axis or in the direction vertical to an optical axis, an tilted) to adjust the assembled 
projection optical system PL or the optical members LI to L5 are assembled into a projection 
optical system PL. 
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LTs $iJSi^MC(is vX^Xt" — >^R ScDliS&gtSJJ 
^ ^ M R (D Ti^tf ^ © ^ X 7^— W 

S CDffigtg^ S-:5 1 ^ T IKltJ 1^ M R ©fgiftft & SiJffli -r S 
hmz. 'i7jn7N7;7^— f^WSCDffia$:ft9JJ-r§iSib^M 

^::a•:5l^TMi&I^MWCDIBlftfiS:$^Jgs■r^o ^e>tc. ©J 
©I^.MCti. f4AI*:t-h:7;i— (AFl. AF 

[0 0 2 6 ] ^tz. '^:^^R(D±.15\Z\±^ -^^^R^i^ 

—{zmm^^ tz^(omm^^^. I s i^m^-f ^nx^^. 

:Z(Dmm%^^.<D\^mz\^. 248.4nm OOM^i^i^cD^^ 
CDB#. S^^^^IF.PLcD§i{uS(clS{:t^nycgf^a/S$t3 A 

^-Dxi^-mm-^ntz-^^^ Rcomi^i&mM^^ p 
L^m\.xo:^^^vj±{zm^ m^) ^nso 

[0 0 2 7] -^LT. ^:i^J^VJ±iZlo(.'^^S>^->3^y h 
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[0 0 2 8] tjiii^ ^ftmr-it. 7.=r'jy- r> y • 'J 

lis B^B^Jt^^. I S*^^©S^t3fe{3 i-^T^ y htt 
R±*ra>BJL.> Cli^{Ccfc■^■t^ ';7X/NW±tC;^ U 

[0 0 2 9] W±fflS^^SCJ;i>Sit©xm*^fe'J' 

^©^g'&WJ^:^ h&|^*-ri)Wv'X h^*©X|l^& 

-c> asia«]{34^-^«:^s (Ls i^) A^MM^nSo 

©7* h U V^5'-7 7-<xetcJ;'?^#^^^&ia31t-«. 

mm%^vY. a^jg? (ccd^) ^sfitt-^cii:** 

[0 0 3 0] J.iL±©ll 1 {C^PbfeJPtSlBdc^ltoiS^S 

m^&Mitf ■SdiiA^'C^^**- v;^i7R©/^;5'->^ 
e7x>'N±t:S^-r5©I^S5t^S©S^>fe^^**5Si^3t 
*tttl&J$-:3Ci:AS7;j- h U V^^^-fX^itTa^i: 

[0 0 3 1 ] S2l±*^B^IC<t5iS^^^t^Sffl©^S^ 

n^m^t^o -r^t)-^. §i/>x^^ (L1-L5) 



n/3iS^*^mPL^«^t-^&U>X^^ (Ll-L 

5) a:>u>xm(Dmm^^mmy ^ 'J—m<D=^^Wr^ 

7rstm<. 633nin ©ffiSA©)t^^-r^H e -N e^{^ 
U— 1f-^363nm CDJSg ACD^S^-T^ A r W-— 1f. 248n 

|5j — 5feSS ^ M o T M c t (:: cfc ^ S I ^ fifa-& t> e 
';p<— ^ — u>Xi 4. if— a;:^XU l 3. 

si*ftfflii*r ^ c ^ .fc D ^mm s oDff^^^^iE^tc^R^ ^ 

3 0 5^. ^m^6- 1 8 5 9 9 7 -^^(CTgl^^ tlT 
[0 0 3 2] i:i±mu<. V-McDT?$i+$:ffll^fc 
^U>X^^ (L 1-L 5) cD^TOU>XS{3MUT 

CX5"^yX3:] ;:^5^^yX2T-<^SK3t:^I^PL^«^t- 
^#b>X^^ (L1-L5) CD±TCDU>X®CDffiJf^ 

t,.. u>x^cD5t^^^ (Li-'LS) t^oyt^m^?- 

(L 1-L5) ^m^i-^m^¥^ (2 A-'2E) 

if e)nfe5 0(D^i?:^-';; 1 CD±gf5i^P 1 a 

^^LT)1S»:. r7^yv-t' (3A-3E) ^^^E^ -y-'^cC** 
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5. 2E) li> mmi<D9c^ (-^^lyNfiy) tcff^^nfc 
- h 1 ^ (C iRS ^ ft § C h C ct t) Sfi^ii 

zL-y h tmzm^^i^^^^ti^'y ^yi^^ (3 A- 3 
E) cDif ^^ini*u^^?>xM (N-^r ^n;^-^^) ^ 

[0 0 3 3] z.(DJ:oiz. 0 3(c^t-in<> $l^fi:Tx 

(3!)JlJ^atfX|M(C^LT. i^>S{C/SCT^^-:x- 
ii^UT^^l^^o C©^^. -^J^i^s OA-- 

3E) 0^mzj:.^^^M'?'r^(D^^yj{^-x:(Dmnmm 

^7 - 3 5 9 6 3-^^|g(C||^^nTl^^o 
[0 0 3 4] ^fe. (2A'-2E) (i. 1 

>:;c^mz^^m^^mmmn (4a-4e) r-m^ 

Us ^CD^il^ (4A~4E) ^^yyiy^ (5A~5 
CX5^^^X4D X^iyX4T-ti. E14XlilI5C 

[0 0 3 5] ma^mzits -a. s^^^i^^^in i 
m^'ki^^ikMm) iii7:&i>'iii8{c^>-r^^a 

tv^XhvX^ (TRK TR2) Srffll^T. &liC0iR 
H (fctEiRM. =^■^lKm^ ^.'^iRM. ^S^ffl. MffliR 



fc:^^^*t$oif4&!):^fR]^-^ (M3. M4 ) h(D4o® 
[0 0 3 6] mi {ZTT-ti^u^'^:^ h^x^TR 1 ^m^^ 

wmzm,^i^{f^o ^UT. 'i7x.>'NX7^-i^ws^2^ 

M7r--h:7;r — (AFU AF2) ^m\^^XO:r. 

^ N ;^ 7" - w s * 3t Ifi A X CO fp] { c ?& T m ^ a jt* 1 1 ^ 
i!j^i^T^iSM5&:S>'3 hMWCT^X hvX^TR 1 
(Dm^^^mf^o ZOm^Z^ '^7□l/^X5^->?WS02 

m^omi'f^m^mi.x. t^m^^mPLcD^myj 

mz^-z>rzW.^<OiiLmX(Dy'::^ hVy^^TR KDj^^it 

® g -r -5 fiif^ ^ 4> ^ V ^ o 
[0 0 3 7] »:tc. ^^{r»i73i>'NW±tc^^f^(t^nfc 

fits (^^^ia[^T'C7:)teB^<i:r>'^W:^fpJT-©ag) 
^> m^mmm^^^^^x. ^^ni^rz±x(D^:j^^^iz 
mi^x^isb^ztizxr). ii9c^-r<tn<. 

zcx. m9^t. mmizmM. mmz^^y:t-^y^& 

4Blo:/^B#<5!>^®^ffl€:^LT*D^)^ IS9c7)fflSSali> 
r 3 (CT $fi^±;i)S ;^cS^^^^ P L (::^#'r ^ 

[0 0 3 8] mmm.&(om^(Dm'^i.z{t^ m i c 
^-r^p^MH (mrzi.tmiiZTr^'tm^^i^^^MW 

«^je?*^«?)l^^^^^^PL^«lOo(ti)i:*C. El etc: 

^•Tt^-;^ hy^^ — >:^vx<57>^^— yR S(c-KJ#-r€)o 

h^l^ — >^t^PA2 ii-^n© 

mmizmm^titzm^^hSTt^mLxii^. ^coy^ 
:;i.h^'^^->mmPA2iz{t. m^^^. +^±(Dm^m 

CD-T-^ (Mo.o-^Mg.s) 35)^X;»J|p)Mt>'tCY;?fRl(Ci5 

CDS. SI^cDt^::^ h>'^4^->S:«l«m©S)^^^^P 

c:cr)i:^> t^ai>rNaStiS^>t^l^PL<DSft<^H(cffi 
S-rSc*;-5(C^Ai?7f-h7;r— :«7XI^ (AF 1. AF 
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2) ^ffil^T^3l>'^;;^5"->^WS^D{^S^IS^■ri)o ^ 

[0 0 3 9] mioit. mm^iSLWi. mmizy^ 

[0 0 4 0] W±T-I^x iiiRM^i+^gyr^fc^^c 

^ (TR1> TR2) CD^-^—^iikCOB^t^^miRMM 

CJ^^T^-^yT-SD ::^^*;/r5li^ UTtcgiB^-T 
^cDt^:^::^7=-^y a. Shit. X5^*vr5cD*-t:¥fT 

[0 0 4 1] t^m^^^PL<Dmmi.z9tM.^x. 

mcDTsmizmt^mmmizm'^i^^r. ^^u-as^jc^ 

t^miumzm-r^^^mzmt^mm^. mmizm± 
t^'::>rz^m^^^PL(Dm}^Mmx(D^^^-^ ^izm 

CDCRT^rL^-^C7)^^^8(CT. &^^mi'(D^^ 
[0 0 4 21 ifc(C. n>tfj.-^^CD?1l»l^7(C-r^m 

^tirz&^^^'p(D^^m(DmWimiEmizm^^^x. m 
4^rzitm5iz7jkLrzt^mnmttj:^&m^^^.Ph{^ 



gi5Cr)«7^;/S/-\' (3 A~3 E. 5 A-- 5 D ) CQ^^i^iC J; O 

mzmmt^^o^zm^L. ^£^t:x& h^-t/n'-^co 

(cJ:»)iS^7t=?^mPL*Hi^;()5^^n. fi?yx«i\ 1119. 

mi 0(D^muaii,z7sktm^m.mn&. mmmm^(D{& 

[0 0 4 3] SK5t^l^PL(Dl^^(;i^LT{i. 
'7*;/^/^ (3A'-3E. 5A--5D) . 

(Dm^v-y^^y^yy^b ai<Dmmj:mLW-n\^x. ^^it 
^^'pi.<o^\yyxm=^(D%^m (u>xH) (Dmm\z 
mr^mm^i^^^o -r^^rt)^. is^Tfe^^.PLcDiis 

(3 A-S E. 5. A- 5 D ) (DiP^ 4intt U 

7=- r 5 a ® ilSflFlS ^ 1f 7^::^ 7=- r 5 h commi'fm 
t^^Mlzfr^^^tiit^^. t»-r;^5^»y:7"5 aCDiiSxfi*s 

[0 0 4 4] l^3{c^^$a<. iiSx|i43 

^ «i^^^TB#-t: (D^m^^fh P L CD* U > X^^® 

(i/>xa) m(DmmizmT^BfmLrz^sm 

^^tifzmz. >^9-yyeizi5i^x{t. ^^mi^cDSim. 

^ti^iy >:xmi'tm^mmiz^K^m^brj:\Ba:^i^'^Wi 
/j^^BRHuvxT-^g^^n^cih^) X ^rzit:^y^yy 
3(Dmm^zxm^'r!^m^tkm^^m(Dmj&m^'r:±'r 
^mtLxm^mmmt^^mLxi&m^^^p nzm^-r 

[ 0 0 4 5 ] iR^©?Bi]^(ix ::^9-yy'4izxm-<rz(Dt. 

mmx*$>^rz^mmum,m\t'^^T^ii^. m^^t. t^x 

bx-X^ (TRK TR2) ^ffll>T. l^dS^^OS^ 

(D^^^^izmLxwm't^z.tizjiy). ^^M^cDt^B 
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^1 o(o^&uhcmirm^mm^^. m^iRmm<Dm 

[0 0 4 6] c©;;^?^ 7*6 CDSi>J©iRMttSilxg(c*5 

< lo{-BfiS;■rsfe»^^|*^ «^3t^mPL®^jfe 

[0 0 4 7] Z.(Otz^. Xv"^yr7(i. m^cOT.'r ^^ZT 
[0 0 4 8] Cc;D8$CD*;^-7^^y:7'7 ti, ;^5^^;/r6tCT 

r>*(::iSi^:>t^l^PL©*^iSti-ti^(ca':3CNT. Xt^^;/ 
r 7 tCTitffl^n^c1^S?^^©JS^^^^P Lc^iS»tCD 

[0 0 4 9] 0>Jx.l^x =i>t:j.-^^^<Dj||gC^7(is X 
7^ X 6 Tl+«i] ^ nfc:t^«?*a<^S^3t^^> P L 
^OD^iRMlClIf ^tSIS^ffl^^^^ X7"^;/X5®ligX 
fl(C$fe3i:oT#e,nfcS^:)t^^.P LCDiSig^^T^-^ 

ff$:K(Cg|-r Stgffi*5ctI>'X5^ 7-3 cDffl<?^3i:TX|i(CT 
-:5l^T. ffiE^nfcS^^^^PLc7)M±tfB$TCD^^ 



[0 0 5 0] 7.j--j'ybo:>m^^mz.9ttLr>r.\^ 
ffll^§c:i:^(:<x X7^^vr2CTttS']^n7^§u>X^ 

i^lF.PLCD&l/>X^^OD^^^ffi (U>XB) (DF^ptC 

T^T-©SK^^I^ P L CDS!iigiiliT-(^3fe^^-^ 
3SLT*>Sl^o ^tz. $a<5^^^AZ:TXaS?5iSgX|i^e/S: 

^^^I^PL(D=&U>X^^F05t^B (lx>X®) com 

[0 0 5 1 ] mz. i:x±(Dm^nM^ tirzm&^Tm<D 

>trjL-^^(D?1l»3^7l*^J|gii»^ff oTs 

7 ^mi^rz^Wi^mizj:.^^isb^tirzm^mm^t^m 
^^^.FLizw^m-r^rz^iz^ i^^mz!iB\:^xt&m^^m 
PL(Di^^rz{t±^^^mL. ^mmmji^m-t-^^ 

^m'¥-(Dm^ itii.rzWz. ^^m^(Dmjim^zpii.x$^ 

[ 0 0 5 2 ] HI 1 1 li. U >XWigiPX^CD«J5iSi€:^'r 
n:/c^NiSH»nx^-^^u>XWS^ax«cDA;b3^3 i 

^iffLx^msi^ 2 o^xtjt^o mi iiZ7j<irm<. ^ 

»nX«|^i:LTCDL/>Xm^ (^^^^) 10*i. XY 

7^|pI(C^ttpItfe>^^»jX^-S^2 l±(C®S^nT^ 

^D. ^1 IT'ti. U>XB^©^^S(DE^fi;5b5|f^(-- 
^i^E^i4CDU>X«rSj!lPXj:*^h bfe^J^^LTi>^ 
l^>Xffi^(Z)^^ffio;SW:^5!)S^CD^3g3atic7)^^T 
^®«^1SJnx^^^t-i>ch^T'#^o ^e>(c(i. u 
> X® ^c3!)7fe^BcD® ^ff ;b >5)^^t ^B«f S^D u > X4ffl[iin 
x?^^i:LT^)^l^:^)^ $Sig±*#J®-rsi:> t-^^iri 
U >XE^CD^^^cicDS#f*rAs^i'^3t^^SB*JS:»nx?^ 

[0 0 5 3] ^Tz. X7^-S^2 1 *XY;&rSl^2»:7cfi^ 
tC^i(l^-l^'2)fcto(C|gi!jgP2 2«*. mm32 0lZ^'DX 

mm^tixi^^o mm^2 2<&^Lrx7^-s^2 i^^ 
m^-i^^mz^ xt^— >?2 i©x Y^riRio<i£^^i^tB*r 
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[0 0 5 4] mmm2 3\t. m^§^2 4^iffLx 

Ih1IkW2 5©-3Sl^B5t'3f^(t6nT*3'5v I11*®Z35Ir1 

^:^e.nT^^•&o iH)$gift2 5^(H]eeac3£j#-rsM§2 

7li. ^|ll^®*{*:{C@iS^nTl^-53£J$SP2 StC^b 

(c:l±. SiJ?BIg|5 2 0 »cJ;'J«'J3ll$ft5^-^ 2 9AS8l>){^r 
ttenT*5?)^ C®^-^ 2 9©ftfflfCct 2 7 

*!Z75(pllcrfioT^ttU l^^^■Cli^^®m2 3A5Z:S[r) 
-si^i&t-?.o 'a:*i^ Wm2 3&{SI$t-S«^gB2 4t: 
li. WSlIIl2 3fcSiinXiai:LT©b>X^^ 1 OhcD 

c©-b>ti-A-&©SEttmtc8ir5.tti;bl±©J»gi52 

[0 0 5 5] ;:^5^'y7'5(c*3(^5b>X5Jf^jDX^©») 

I^P L©^i5?©#iRM&ffiIEU#S3t^^^Clllf 
>b4mm<oi]u:r.m.. lPt.3>ti— ^^©ft^^7*ffl 
i>T»tU^nfel^«®i!)nx7^— ^ * vXWSinxtti© 
A;bm3 1 &^bT»JSDgB2 O'-^A^J-rSil^tC. «in 
xtii: LT©^^^^ 1 0 1 1 *©u>xwSibnx 

[0 0 5 6] mz. mmsR 2 0 i*s ^-s' 2 e ut 

{JHglII12 3S[H)fe^-1i"^-^iEl!jgP2 2^^n-LTX7^— 

2 i©xy:)?[RU::»c.Ti^l!)^?-B-So f^etot^ W^m 
2 3 »i> I^SDXi^i: b-C©^^^T 1 0 ©IJDXM 1 0 a 

aC^3tt5WSSI±> ifraxs 1 0 ai:a^nil2 3 i:©S 
^I^xAs^7■rsi:^ ^SDXt;i:b-c©it^^^i Ol±. 

<t>)#BR®*DX^nfcJfc^^^*«J^^SJl£^^-'^ ^ 

12 4 S li@ 5 {c b fcl^^a?*^ i: S P L 
|*lg|J®'7\y->-\' (4A~4Es 5A~5D) (D^t^izi. 

ii^mizni.x^^m^imm^^rz*). st^j^asw 

fT^^iltCtUiS^^fe^^^PLSrlli^Ai^c^n. 

IS. El 9s mi oizmtm^mmm&i. m^ium^cD-m 
PL©aaie**JiB£*^^*o 

[0 0 5 7] 



m^^^pnzmLxmi$'mzm.m-ri>o mi 2(c«. 

SaWjfe^^SI Sf*lSS(CiES^nS3taSi:bTx 248. 4n 

[0 0 5 8] El 1 2 iZTii-ria < . *«i»ix-©is^?t^^^ 

tts S l^Kli^i: bT©Uf'^-'l'R{BiJJ^ ?>llSt-v iE©H*T 
1 U>Xi¥G,i:. *©®*f;t)$:t#o^2 U> 
XPGzi:. iE©S#T;^J*J^F0^3 UVXPGji:. A©® 
iT;t)4J#o^4 U>XSfG4i:> iE®®*f^3*f$^^5 U 
.vxa^Gst. IEOe#f;b*»6U>Xg^G6i;**bTl^ 

■5) o 

[0 0 5 9] ^-f. IE®ffl#T;b&J^o^ 1 U>XPI*7^ 
Hr> h U <;/<5'1441ltSfb'5c*5 6±<C7^-f X h— i/3> 
®liiE{c:3f-§-bt:*5D, M«:fi*)t;tt^ miu>Xi¥tc:-r 

iE®7=^'f X h-->3 >^%^^-y-r. cro^ibvxef 

J; ID * m 2 iB3<*<H!l t -ar B f -5 ® U > XP {C T -r 
-g)ft®7=-f X h— ->3 >*>'^-7>XA<ffliEbTt>5o 
S®e#r^i*^^^ 2 U >XPSVft©H*f:t)*J#-:5|| 
4P>xi¥(i. -'i'ia©MlE(-W#bs i0i 

S©¥Sfb$:l21oTl<-«-5<, ft©S#fi)^J#o|| 2 W >X 
PSli^IE®JB«r;t)S:f#-o^3L'>Xffifr-lix C®2o® 
^>Xgft:^5^^■C)tSIJSm*ff^fiKbT*5•D. iS^*;?:^ 

©^N--;^^!7 7:l— *X (iS^)t^?^®e*)^2i^^{Pi|®l' 

>xmm<D^^mi^<t>m2mt^^x(Dmm) o:>mmzm 
#b-rt>So iE®ja«T;tj€:}^^^5 i/>xefst;^iiib< 

IE®Etf±iSB6 U>X8¥tt. 7=-<X h— >©^^ 
Sffl]x.?>ci:i:. B2iiJ^t;fiO-e©;§NA^btc+^?*iS-r 
5 to{c4${c£tHitsill©^^ t:fi8:^W3^ ?> i: i: izi.iz 

^-^bTV-'So 
[0060] ^©tt. m 1 l'>Xgf©M;^S§8l&f 1 

tL. m2u>xm<Dmi^mm^fz. ii3u>xep© 

BiSllEKSfs^ ^4b>Xg¥©M^8§Si4f4^ ^5 
U >XP0M;i^8i8i* f 5 . ^ 6 U >XP©MjSiiESi& 
fg. ^ 1 tlf*S*^^^2!^t*:ffiST-©ilgS6^Li:-r^ 
aT©^!'^ (8) ~ (1 1) S^S-ri.ChA^cfc 

>)S*bl^o 

(8) 0. Kf I /f 3 < 1 7 

(9) 0. I<f2/f4 < 1 4 

(10) 0.0 I<f5/L<0. 9 

(11) 0.0 2<fe/L< 1. 6 

^ii^ (8) -eiis IE©H*fA©^ 1 l^>XP®M,-^S6gl 
f , tiE(Dmifrti(Om3 U>X8¥©M;^^^f 3 i:®S 
iS^artti^s Bn*.. ^ 1 w>XPi:m3 u>XPi:©ftjg 
urnVrti U^r;-) ia^$:«^bTi->So c®*<1= 
(8) lis itCT^i- X h— 5^3 ><&>'^^>X^<^IE■r 
5fe4i)©•t.©T•fe^)s C©^<t^ (8) ®TPfi?&Mx5 

m3u>7:m<Dmifrtiifimii'>:^^(^miSTtiizM 
i.xmMi^izm<tt^tzisb. ftOT^-f X h-i'3 >*5^ 

^<%^-r?.o Sfcs sfef'f (8) ®±pgf:^x.Si;s ^ 

1 u>y(m<ommti*m3uyxm<DmvTtnznLx^ 
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[ 0 0 6 1 ] ( 9 ) T-(i. n(Dmmtj<Dm 2 u >x 

(9) ;US]$:/Jn^ < LTs 

1iiE-r^7t&?)®t>c7)-e*)0. Z(D^{^ (9) CDTPS^:^ 

:^^<^^t^o ^tz.. (9) (D±m^mK,^t. 

^-r^o 'iiDs ^4 u>Xp(Z)S«T;b^^2 i/>Xi¥© 

CD t) i: T- ^ >' ^' — ; W ^ <t 0 ^• V > X M < IE -r }^ 
i6tC(*. ±HB^{* (9) ©TPMfil^O. 8^LT. 0. 

8<f2/f4 ^-r^c:^^$f^bi^o 
[0 0 6 2] Ifef* (10) T'iis iE©S*r;bcDll 5 1/ > 

(H7xy^^) ^T-CDSESSf (^ItP^SgSI) L^CD^M^ 
l:b^<fe^^LTl>^o Z<7:>mi^ (10) {i. X^:^§iP 

c;5^f/{: (10) (DT^K^Mk. ^t. mbU >X|¥cDS#f 
< ''cf '9?1^> <3c7)||5 b>Xg|(cTM©^^ X 

Z,(D^i^ (10) (D±Pfi*^i§fc. US [y>XU(Dm 
[0 0 6 3] 0ki^ (11) T-(is lEOm^tiCDm 6U> 

2^i*: ^xmm mmmm) htcom 

ji*Jt^^S:«^LTl.^§o CCD^j* (1 1) 

>'3>(Z)^^^ffli^^:^(ft^^*©T'$)^o ^colfefl^ (1 
1) CDTPfi*Sx.'2)i:> Ha U>X§¥g#CCTM®7^< 

X h-s^3>>65::^^<%^L. c:<^)^^* (11) ©±pg 

[ 0 0 6 4] mi 1 iZTrsLfz^mcDmm^^^.P 

t-s^>fe^SPLicii-r§±iB5fef* (8) - (1 1) © 

*5(tS^fiS;5^S i O2 <?)atr^v do tt^ 1 i^i*: (U 
^^;i/) t!)-^^ 1 u>Xg¥Glc7)^^>^0:ffJj (u^^;i/ 
(PJJ) CDU>Xa (^1U>X®) ^trCOS§gSx Bftt^ 



6 bVXPGfiOft^^fJj (•^in/NfPJJ) Ob>XH*^e)f^ 

f 1 fS^l U>XifGiC!)Mi^^g§gf. f2<i^2U> 
XPGzCDMi^ggSt. f 3 li» 3 U VXSfGaCD.^iSSigt. 
f 4 (i^4 b>Xg|G40M.^gggt. f5«i^5U>XP 

[0 0 6 5] 

[^11 
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do = 105.99385 



B = 


1/5 








NA 


= 0.55 








B f 


= 28.96856 








L = 


1200 










r 


d 


n 




1 


723. 32335 


28.00000 


1.50839 


(Lii) 


2 


-571. 27029 


2.00000 






3 


-8470. 94995 


20.00000 


1. 50839 


(Lij) 


4 


324. 13159 


7.92536 






B 


360. 44110 


28.00000 


1. 50839 


(Lis) 


5 


-432. 97069 


1.04750 






7 


397 04484 


27.00000 


1. 50839 




fi 

o 


-825 96923 


0. 97572 






Q 

«7 


214 74004 


31.00000 


1. 50839 


(Ljp) 


10 


110 51892 


24. 04713 






n 


229 41181 


26.00000 


1. 50839 


(Lki) 






1.10686 








-1014 34000 


17.00000 


1. 50839 




14 


137 90605 


18. 76700 






Xw 


-418 55207 


12.90000 


1. 50839 


(LII3) 


xu 


138 89479 


26. 88549 






17 

X 1 


-133 71351 


15. 00000 


1. 50839 


(Lm4) 


18 


561 35918 


52. 53782 






Xi7 


1381 31000 


35.00000 


1. 50839 


(L«6) 


20 


-188 69074 


14. 91509 






21 


-134 03345 


22. 80000 


1. 50839 


(L21) 


22 


-198 69180 


2. 79782 






23 


-3029 37000 


27. 00000 


1. 50839 


(L31) 


24 


-333 96362 


2. 87255 






25 


905. 53484 


28. 00000 


1. 50839 


(L32) 


26 


-611. 80005 


2.49780 






27 


254. 70879 


30. 00000 


1. 50839 


(L33) 


28 


3936. 53000 


1. 64701 






29 


239, 51669 


31. 00000 


1. 50839 


(L34) 


30 


-1238. 94000 


5.60527 






31 


-2379.42001 


21.00000 


1. 50839 


(L4X) 


32 


150 43068 


9. 76890 






33 


209.21387 


17.00000 


1.50839 


(L4S) 


34 


149.67785 


31.54706 






35 


-199. 55198 


15.90000 


1. 50839 


(L43) 


36 


341. 76300 


57. 70880 






37 


-170. 75300 


18.00000 


1. 50839 


(L44) 


38 


-3700.60999 


6.28784 






39 


-1025.75000 


23.00000 


1. 50839 


(L51) 



40 


-212. 37919 


1.14438 






41 


-3009.97000 


23.00000 


1.50839 


(Lfi,) 


42 


-312. 33647 


2, 92283 






43 


401. 05778 


37. 00000 


1.50839 


(L53) 


44 


-361.42967 


12.43498 






45 


-231.63315 


27.00000 


1. 50839 


(L54) 


46 


-319.488% 


1.10071 






47 


355. 64919 


25.00000 


1. 50839 


(L56) 


48 


3678. 53000 


4.83032 






49 


177.43364 


32. 00000 


1. 50839 


(Lse) 


50 


553. 83964 


3. 29194 






51 


137. 68248 


39. 90000 


1. 50839 




52 


330. 86342 


9. 82671 






53 


587.42747 


23.00000 


1. 50839 


(Lss) 


54 


81. 23164 


7.04896 






55 


93. 74477 


71.00000 


1. 50839 


(Lei) 


56 


1555.42999 
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c^f* (8) (11) (cp-r^^fe{**f*&fgD 

f i/fj = 1.58 
f 2/f4 = 1.63 
f5/L= 0.0923 
f6/L= 0.161 
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ST-CD3tell&JCT&^fc8§8t*X (h) . 3fil4©te^*g$r 
C2ii:-r-i>i:§. wim<D (7) ^^Di^^c^;SbT^^ 

•So 

X (h) =A/ CH- (1-kA/r) +C2 h 
2 +C4 + +C2ih2i 

k= 1 



(iUs A = h2/rT-$)So 

[0 0 7 6] c:©^^^®iCi (7) A) & 

±jiE© (8) ^x-^m\^tzm-^izit. ^m9i<o$mm^ 

SSf (Cls C3 X C5 N C7 ^ C9 X C9 X C|l, 

C,3. Cis) &^T^fc.b}t®-&i:^tSo 
[0 0 7 7] 
[ig3] 



Cz =- 


5 . 


4 7 1x10-9 . 


C4 




7 . 


2 11x1 0-12 


Ce =- 


6 . 


9 8 7 X 1 0-15 , 


Co 




3 . 


5 8 1 X 1 0-18 


Cio= — 


9, 


9 4 0 X 1 0 -22 , 








5 1 5 X 1 0 -25 


Cm=- 


1 . 


18 9x1 0-29 ^ 


^16 






7 4 6 X 1 0 
















k= 1 














C2 = 


9. 


6 4 0 x 1 0-9 . 


C4 





- 1 . 


5 5 9 x 1 Q-n 


Ce = 


7 . 


9 8 9 x 1 0-15 ^ 


Co 

^8 




1 . 


9 9 4 X 1 0 "18 


Clo — 


2 . 


6 7 6 x 1 0 -22 . 


^ 12 




I ^ 


Q 7 0 X 1 0 -26 


C 14 = 


7 . 


8 4 2 X 1 0 . 


P 




1 

X • 


4 8 6 X 1 0-35 












k= 1 














Cz - 


2. 


5 0 4 x 1 0-9 . 


C4 





1 . 


8 0 0 X 1 0 -12 


Ce =- 


1 . 


9 4 5 X 1 0-15 . 


Cft 

^8 





7 , 


6 8 4 X 1 0 -19 


Cio= ~ 


1 . 


6 17x1 0-22 , 


p 

^ 12 




1 . 


8 8 3 X 1 0 -26 


C,4=- 


1 . 


1 4 0 X 1 0 '30 , 


p 

^ 16 




2 . 


7 9 6 X 1 0 -35 












k= 1 














Cz =- 


9. 


7 7 6 x 1 0-9 > 


C4 


— 


1 . 


5 8 4 X 1 0-11 


Ce =- 


7 . 


8 3 6 X 1 0-15 . 


Cg 


_ 


1 . 


9 7 1 X 1 0-18 


Cio= ~ 


2. 


7 0 6 X 1 0 -22 , 


0 ] 9 


_ 


1 . 


9 4 5 X 1 0 -26 


Cu=- 


6. 


1 7 6 X 1 0 . 




_ 


3. 


9 3 9 X 1 0 -36 












k= 1 














C2 =- 


1 . 


2 8 1x10-8 , 


C4 




6 . 


9 6 7 X 1 0-12 


Ce =- 


1 . 


6 19x1 0-15 , 






2 . 


5 3 9 X 1 0-19 


C|o= 


4 . 


1 8 0 X 1 0 -23 , 


C 12 




5 . 


7 3 3 X 1 0 -27 


Ch=- 


4 , 


3 6 5 x 1 0-31, 






1 . 


3 1 5 X 1 0 -35 












k= 1 














C2 =- 


8 . 


0 9 1x10-9 , 






1 . 


0 5 1x1 0-11 


Ce =- 


1 . 


0 7 3 X 1 0-14 , 


Cs 




5 . 


0 7 2 X 1 0 -18 


Cio= ~ 


1 . 


2 3 2 X 1 0 -21 , 


C12 




1 . 


6 19x1 0-25 




1 . 


0 9 7 X 1 0 -29 . 


C16 




3. 


0 0 5 X 1 0-34 


x I 0 












k= 1 














C2 = 


1 . 


2 0 8 x 1 0-8 , 


C4 




- 3 . 


7 1 3 x 1 0-12 


Cfi = 


1 . 


2 3 1X1 0-»5 ^ 


Cs 




3. 


0 6 8 X 1 0-18 


Cio = 


2 . 


3 4 7 X 1 0-21 . 


C12 




7 . 


6 9 4 X 1 0 -25 


Cm = 


1 . 


1 6 9 X 1 0 -28 ^ 


C16 




6. 


7 6 0 x 1 0-33 
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r 1 1 








k= 1 








Oz =- 


-3. 296x10-8 . C4 = 


6. 


2 7 9 x 1 0-11 


Cg 


- 5 . 5 7 2 X 1 0-14 > Cg = 


3. 


5 6 3 x 1 0-1'' 




- 1 . 4 9 2 x 1 0-20 . Ci2 = 


3. 


6 4 3 X 1 0 -24 


Cl4=- 


-4. 6 5 9 x 1 0-28 . Ci6 = 


2 . 


3 9 7 X 1 0 -32 


r» 1 9 








k= 1 








C9 = 


2. 002x10-8 . C4=- 


- 3 . 


2 5 2 X 1 0-11 


Cr = 


2 . 3 0 0 X 1 0-^4 ^ Cs =- 


2 . 


5 4 5 X 1 0-18 


^ 10 


-6. 506x10 -21. Ci2 = 


3 . 


9 2 6 X 1 0 -24 


Cl4=- 


- 8 . 7 6 2 X 1 0-28 , Ci6 = 


6. 


9 6 8 X 1 0 -32 


r 1 3 








k= 1 








Co = 
^2 


5. 766x10 "9 . C4=- 


- 4 . 


6 3 6 x 1 0-11 




6 . 5 4 9 X 1 0-14 s Cg =- 


4 . 


6 2 9 x 1 0-1"' 


^ 14 


5 . 3 9 6 X 1 0-28 ^ Ci6=- 


2 . 


7 7 7 X 1 0 


r 1 4 








k = 1 








Co = 


4. 539x10-8 . C4=- 


- 7 . 


9 7 9 X 1 0-11 




7 8 8 7 X 1 0-14 ^ Cr = — 


5 . 


9 8 9 x 1 0-1'' 


^ 10 


4 5 9 6 X 1 0 -20 , Ci9= - 


2 . 


5 8 3 X 1 0-23 


ClA = 


7 . 5 3 3 X 1 0-27 ^ Ci6=- 


8 . 


4 0 7 X 1 0 -31 


.r 1 5 


T /Ts/Hn/TlrVBtl r5i \ 

( U :a L.jj2<7Ji^1*lfli][Ml } 






k= 1 








Co 


-3. 853x10-8 ^ C4 = 


6 . 


8 8 0 x 1 0-11 


^6 


- 9 . 4 0 9 X 1 0 , Cg = 


8 . 


6 2 9 x 1 0-1'' 


C 10 ' 


-5. 002x10 -20, Ci2 = 


1 . 


7 1 6 X 1 0 -23 


^ 14 


- 3 . 0 6 8 x 1 0-2''. Ci6= 


2 . 


13 9x1 0-31 


Til 








k= 1 








C9 =■ 


-3. 484x10-8 X C4 = 


4 . 


8 9 1 X 1 0-11 


we 


- 6 . 5 4 7 X 1 0-14 ^ Cg = 


5 . 


8 6 4 x 1 0-17 




- 3 . 0 7 2 X 1 0-20 , Ci2= 


8 . 


9 6 9 X 1 0 -24 


^ 14 


- 1 . 3 0 8 x 1 0-2"^. Ci6 = 


7 . 


0 3 9 X 1 0 -32 










k= 1 








C9 = 


9. 291x10-9 . C4 = 


1 . 


7 6 2 X 1 0-12 




- 5 . 6 4 1 X 1 0-15 . = 


3 . 


6 1 0 X 1 0-18 




- 1 . 14 7X1 0-2i , Ci2 = 


1 . 


9 5 8 X 1 0 -25 




- 1 . 7 1 6 X 1 0-29 . Ci6 = 


6. 


0 7 0 X 1 0 -34 


r 2 1 








k= 1 








C2 =■ 


- 1 . 793x10-9 . C4 = 


8. 


8 0 6 X 1 0-12 


Cs =- 


- 1 . 1 3 4 X 1 0-14 . Cg = 


6 . 


3 6 6 X 1 0-18 




- 1 . 9 3 6 x 1 0-21 . 0,2 = 


3. 


2 8 4 X 1 0 -25 


Ci4=- 


- 2. 8 9 0 x 1 0-29. c,6 = 


1 . 


0 2 2 X 1 0 -33 


r2 a. 









k= 1 

Cz= 2. 095x10-8 > C4 =-2. 339x10 " 
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Ce = 


1 . 4 0 6 X 1 0-^4 . Cs =- 


4. 


5 5 2 x 1 0-18 


Cio= 


8. 2 8 3 x 1 0-22. Ci2=- 


8. 


499x1 0-26 


C,4 = 


4. 5 9 3 X 1 0-30 . Ci6=- 


1 . 


0 17X1 0-34 








k= 1 








Cj =- 


-3. 7 0 0 x 1 0-9 > 64 = 


1 . 


8 7 0 x 1 0-12 


Ce =- 


- 5 . 3 7 6 X 1 0-16 ^ Cg = 


3 . 


5 5 9 X 1 0 -20 




1 . 0 0 0 X 1 0-23 , Ci2=- 


2 . 


12 9x1 0-27 


Ci4 = 


1 . 5 6 6 x 1 0-31 ^ Ci6=- 


4 . 


112x1 0-38 


r3 1 








k= 1 








c? - - 


- 1 , 6 5 2 x 1 0-8 , C4 = 


2. 


7 7 4 X 1 0-12 


c, = 


4. 8 1 8 X 1 0-15 , Cg =- 


3. 


2 5 2 x 1 0-18 


C IQ — 


9. 3 7 2 x 1 0-22. Ci2=- 


1 . 


4 3 0 x 1 0-25 


C 14 — 


1 . 1 2 4 X 1 0-29 . Ci6=- 


3. 


5 8 5 X 1 0 -34 


r 3 4 


fb'VXL 4^(7)^^11 mi) 






k= 1 








C9 =- 


-1. 756x10-8 . C4 = 


1 . 


6 3 1 X 1 0-11 


Ce =- 


- 7 . 0 9 1 X 1 0-15 . Cg = 


1 . 


1 7 9 X 1 0-19 


Cio = 


1 . 0 6 8 x 1 0-21 V Ci2=- 


3 . 


8 7 5 X 1 0 -25 


Ci4 = 


5 . 6 3 2 x 1 0-29 ^ Ci6=- 


3. 


0 4 8 X 1 0 -33 


r 3 5 








k= 1 








Co =- 


-3. 427x10-8 X C4 = 


5 . 


3 3 6 x 1 0-11 


Ce =- 


-3. 9 3 2 X 1 0-14 ^ Cg = 


1 . 


3 0 8 X 1 0-17 




- 1 . 14 6X1 0-21 . Ci2=- 


4 . 


0 7 0 x 1 0 -25 


C,4 = 


1 . 117X1 0-28 ^ Ci6=- 


8. 


2 9 1 X 1 0 -33 


r3 7 








k= 1 








C2 = 


4. 7 5 0 x 1 0-8 . C4 =- 


- 2 . 


6 9 2 X 1 0-12 


Ce =- 


- 1 . 5 8 3 X 1 0-14 ^ Cg = 


2 . 


2 5 6 X 1 0-17 


Cio= - 


- 1 . 2 9 8 x 1 0-20 . Ci2= 


3. 


7 5 8 X 1 0 -24 


Cm=- 


- 5 . 3 7 9 X 1 0-28 , Ci6 = 


3 . 


0 2 0 X 1 0-32 


,r4 5 








k= 1 








Cz =- 


- 1 . 5 8 1x10-9 . C4 =- 


- 7 . 


3 0 0 X 1 0 -12 


Ce = 


3 . 4 3 8 x 1 0-15 . Cg =- 


- 6 . 


4 0 7 X 1 0-19 


Cio= 


4. 0 4 5 X 1 0-23 , Ci2 = 


2 . 


5 5 7 X 1 0 -27 


Cu=- 


-4 . 3 9 1x1 0-31 ^ Ci6 = 


1 . 


5 0 1x1 0-35 


r4 6 








k= 1 








Cz =- 


-2. 319x10-8 . C4 = 


2 , 


1 4 2 X 1 0-11 


Ce =- 


-9. 743x1 0-15 ^ Cg = 


2. 


355x1 0-18 


Cio= ■ 


-3. 2 3 4 X 1 0-22, Ci2= 


2. 


5 4 6 x 1 0-27 


Cm=- 


- 1 . 0 7 3 x 1 0-30 ^ Ci6 = 


1 . 


8 7 7 x 1 0 -35 


r47 








k= 1 










7 . 534x10-9 . C4 =- 


- 1 


. 3 2 4 X 1 0-12 


Ce = 


1 . 7 3 8x 1 0-16 ^ Cg = 


1 . 


0 5 1 X 1 0-19 


Cio= - 


-4. 377x1 0-23. c,2= 


6 . 


2 17x1 0-27 
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Cm=- 
r 4 9 



-3. 9 3 2 x 1 0-3'. C,6= 9. 3 8 4 x 1 0-26 



k= 1 
C, =- 
C, =- 
Cio=- 

C,4=- 



•8. 4 9 9 x 1 0-2 . C4 
•2. 4 12x1 0-'5 . Cj = 
■2. 7 4 7 X 1 0-22. c,2= 
■2. 5 0 3 X 1 0-M. C,6= 
fi^>;tLa<7>^<Mifii) 



k= 1 
C2=- 
Ce =- 

r5 1 



8. 9 9 2 x 1 0-11 s C4 = 

■3. 5 3 6 x 1 0-^5 ^ Cg = 

■3. 3 8 8 x 1 0-22 . Ci2 = 

■3. 1 2 0 X 1 0-30. Ci6 = 



k= 1 
C2 =-2. 
C6= 1. 
C,o= 1. 
Ci4= 2. 
r 5 2 (l^ : 



8 9 3 x 1 0-8 . 

2 7 1x1 0-14 ^ 

8 6 3 x 1 0-21 . 

0 0 8 X 1 0 -29 . 



k= 1 

C6 = 

Cio= 



2 2 7 x 1 0-8 

1 7 8 X 1 0-14 

6 2 3 X 1 0 -21 

9 1 5 X 1 0 -29 



C4 

Ci6 = 



C4 
Ci6 = 



k= 1 

4 
2 
1 
9 



C2 = 

Ce = 
Cio= 

Cl4 = 



19 4x10-8 

18 3x1 0-13 

5 5 8 X 1 0-19 

6 7 8 X 1 0 -27 



C4 

i:i±(cfI®(^(CiR*fl^n^'7^y>^-\^ (3 A'-3 E. 5A 
-5D) CDi5^*JlDtftL'5:5b5e)XM (v^^d;<-^ 

^.7(c<i:^)^ y^U-gPf^lciBtt^n?^i2-:>cDtSfS 



4 . 4 7 1 X 1 0-12 
1 . 0 8 0 X 1 0-18 
3. 7 0 9 x 1 0-26 
6. 6 5 4 x 1 0-35 



4. 3 8 0X 1 0-»2 

1 . 4 5 9 X 1 0-18 

4 . 4 6 6 X 1 0 -26 

8 . 9 1 2 X 1 0 -35 



- 1 . 2 9 1 X 1 0 -14 
7 . 0 7 5 X 1 0-18 
2. 6 7 3 x 1 0-25 
6 . 1 9 0 X 1 0 -34 



- 1 . 2 8 8 X 1 0-11 
5 . 9 2 2 X 1 0 -18 
2 . 4 4 9 X 1 0 -25 
6. 0 6 5 x 1 0-34 



= -2 

= -5 
= -6 



. 0 6 0 X 1 0-10 

4 8 2 X 1 0-16 

4 0 6 X 1 0 -23 
. 9 6 0 X 1 0 -31 

[0 0 7 8] ClCD^^^n/z&UyXCDbVXacDF^Pl 
^aiES^cS-:5l^T. [2!4 ^fcl^^5(C:a^Ufct^dSWi^i: 
Jft^^^^^^^P Ll*ia5<Z)'7^vS/^ (3 A'-3 E. 5A 

^mt. $>^i^{t^mzn\^x\y>x^mfA^'^^^<D 
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[0 0 7 91 z,(Dt.^ commit. 7.7-^^2 trnmizy' 

^ -f JO < Igitffi 1) C 55: o T I > i> *) ® "T 

So 

[0 0 8 0] ci©::^7^^y:7-6CDiS»:©iRllit®)x|i(::*5 
PL(3D=&1/>XCD*^^H (U>Xa) ©P^PKcBBt-^tt 

s^3ti^mPL©sai§^^7=-"^(-ii^sts?8 

X 2 ( C T f# n 1/ > ^ ^ > ^ ® <^ ® K ^ 
tf t>':^ 5^ X 3 ©$i«5^i:T XlitCTft tlfc^ U 

fB) ^SI^jEUT. ;:?:7^^yX5c7)Hi^x*i^Tm{^:fctt 

[0 0 8 1 ] ccT% ^mcom^it. mm^mmzir^ 
tzibiz. mmji-mi^^T Ltzm^xot^m^^^^p h(D 

7^- (c ^-r < istm 1) «c ri ^ i> © h f 

Z,(Dtz^. a>t^^-^^c7)S»^.7(i. ^KC^x 
[0 0 8 2] HI 3(C(i> ^Itc^xt-S^^^^^PLOD 

^JCtt«iJ^nfcl2l9(3!)«SWffl®ffiSlbtitKLT. & 

[0 0 8 3] »:tc. \ik±.<Dm^^M^ntzmm%T^co 



>^ 7^ X 6 T if ^ n^cs^^^^. p L -r S 

T-«*«lJRt/a3C^-r7^-^{cS-:5#) . 
^^C7)®»IF.7«i^^ii^^fToT. iS^^^^.PLtC 

F^PG„irtCD& U >XM2 CD^<$:^iycDlHlJf^tft^O U >X® 
(^1 3 1/>XH) tcis j^^^^^.PL{c^#-rs]g»: 
c3!)^®^ffi^ffiiET- ^ S cfc d ^5:eS/J^^^BRH^iSit L;rc€^J 

[0 0 8 4] ^CT% ^2 UVXPG2 <^)*r^PG„irt 

cDfti^>xM2 (iii3u>xH) ^.zm-y^ 
HuiiiiO (1) ic- (5) ^(Dnmm^m'^XTsix^x^ 

So 

[0 0 8 51 
[^4] 

k= 1 

C2 = 0.502x10-' 
C4 =-0. 687X1 0-i*>- 
Cg = 0. 7 1 7 X 1 0'i3 
C8 =-0. 605x1 0-16 
Cio= 0. 3 0 8 x 1 0-19 
Ci2=- 0. 8 7 0 x 1 0-23 
Ci4= 0. 12 8x1 0-26 
Ci6=- 0. 7 6 7 X 1 0-31 
S = 0 . 0 2 1 >um 
S (n-1) /A=0. 0 43 0 
C=0. 00099 ( 1/mm) 
ci/D = 0 . 18 0 2 

m2\y >Xg¥G2 ©*P^8¥G„irtCDS U >XM2 

mcomm (^i 3b>xffi) ccig(j-s-<^^NiS@(i. m 

cDF^{c2ocQ^ffl.«S^f#o|fifBff^t^^^bT4ol5; U 
>XS^ffihUT«ix 4 0CD*ffl;S«:*i LTl^So CCD 
^o\Z^ 4¥m^±m\Z-^\'^X. ^ffl;^*4oU±|$o« 
)5Ei:1-SC^:65$f^L<> CtxtCctO. ^g»:cDiR^^^N' 
^>X^<ffiiE1-SvI^;{)5prtfe^55:^o 55:i5. [Iil4{^ 

mMcc#sRSjf^*ft<3D^i4s«^i^^ mmz\y >xm<oit 

CDi^^ ^ ^ bT t^ S o 

7 ^fflc^^c^.^SitSl^tcJ; I3^^^t^;t^4{c^•r^^a#a 
/jN|^^H4S^5t^^PL*CDMb>XM2 c7)«3<*ffl»J® 
Cflffi (^1 3u>Xci) (c:ff^fiS;t-S;^c«){c. i£:^g(ciSi; 

TS^^^I^P LCD 1 a5^fc(^^a5*^^b^ l^^ffiM 
x:&j£-r-<^3te^^^^;^ h^r^Dttl^o 
- brt<>DU>XCDailt)aiLfc^(C. ftU>XM2<D%I 
<*:{piJ-tcDlHI® (^13U'>X®) (C?^bT^^I?KESPX$: 
nil 1 (C^LZtJP^U>XW^SDX^(cj; frjff do 
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ct >) #«®i!jax ^ nfc 1^ > X s «}t -r 2. 3te^^ - 

10 0 8 6] ^ ur> m?)-jLfy^Ti>rzmm-C'(om.m^ 
ft&mi 5{3^^-ro m 1 5c^^f <fco(c. ii9cDfl^b 

«fi£-rs^u>xa£t>'tc^U'>xfe<st#i-sisf$#s 

>Xi:«f##i:A^^^e?){*J$-:i-- h &iR«ifi-r?>^^* 
Siitt-axSiibTCXT^i/Xl, (crSJjg 
$ nfc U >X® 1/ > xm^B^^m'iir^ xfi i: Ur © 
X7^-yX2. i3<i;U^iS^:^#J^PL£$Ii^^5iTSX^i: 
U T © X 7^ .y X 3 {± m-T- & S fe «)i5iW ^«BSf i) o 
CX7^>yX4D j.il±©:^7^-;'Xl~X7^>;/X3©xfi$: 

iR^ X h— S^3>) 0©fflJSa{c:^-r<fc-5 
PL©i8S{c$feS^T. tt^«5^©«» 

i^7c<fct). 'j-a5rtC8eii$nfc2o©tf$B 

l/>XT-®U>XS©®ffJ««-B5-r2)ti$g (a3(c^s-r 
j5j;t>-iSa;(iS:TXgt:Tf#5>nfc=&U>X 

©u>XS©SPSHM1-Stt«) t:S-:3v>r, p<^'J- 

l8•r2)filiii:(^Sr3l^T. JRM4SiEU#5&W>X® 
RT^=.-^>-m<Dmm?h8l,ZX. ^U'>X®l/>XS 

(it^E) ®siisiiES«oti8}*^*-rao 

[0 0 8 7] c©S/T^^nfc^^>x®^>x®or^Pi 

J5:i.iS^5t^^PLF«ggP®'7'y->-\' (3A~3E. 5A 
~5D) ©jEgiCJ;?) l'>XF^©ittt:^|pJ-eOffi?tr^PS 
^^-fbs «,5l%«±Jtll!HC?=tLTU>X5rflSf4^-<*i.^© 



Asj&^n. Ell 0©§fii^aC^>-rW#(g;}:):©^ffliRM 
Asp^S^nS. ;i©illSxSi:¥tTbT. *»?»tifeia; 
f&3t^lSPL®#U>X©3t^a (U>X®) ©F^Pi© 

S^»m^(Om»?^ 7 ®P< ^ 'J -gl5(CiBtt^-B-2.o 
CX7^<vX6D X7^>>X6-e»*. SKit#^PL®HaS 
CJ;-3T{gii!>:©MEa>RMm*^nfc'^{Cs Sl^Jte^l^ 
P L (Z^#-r 2);i5«®Sfflit!ZMt:j|i)«-r 2)o 
[0 0 8 8] c©i:§©S"l«li^ :^y'yy2 tmWI^T- 
;^ h Vy^^'TR 2 *ffl^^Tl^fe«MI^©lSi^^te^^P L© 
ig«^®MffliRM«:t^ai1-i>o *fi?']©^-&T-l±. HIO© 
tt;Sb(c^s-rJrp<. li5«C©^ffi^ffl**l21 1 6(C^^^^^i. 

jin<^ib-ci^2)o *i3. *«?y©Jg-&i*> i5i^*W*tc 
-rsfetotd. iissExg*s^TbfcfiSiti-e©*6K3t^^p 

L®&u>x©ye^s (P>XS) ©F^[!i»iai®U> 

xt^- <S' ^ -r < isitfil >j o T I- ^ s © t -r 

So 

[0 0 8 9] C©:X7^!yX6©;i5»:®iRMti-«ilXfiC*5 
#-r?)i§»:®JRM»tc|l1-i>ti^^3>v-;u^®A;t; 

l^6*^frUT3>l^i-^J'^ tH?^^©jg^m7©p<^ 

CXt^^^/X?: 

PI^ Yti. ::^5^-i;X5©il^X|i^T»-C©S»it^l^ 

PL®=&u->x©>t^ffi (wvxffi) oF^Pitciii-rsts 
^^ffli/^T^ ;^7'>yX5©iaMxg(c5fe3:^Tff 
S^3t!^I^PL©i3)t3te^7^-iJ't-&Br5ti$S {7.7- "J 

X2 cTi#e.nfcS-u- >x©sff5tttci8-r€.ti$s*5<tt>- 

;^ 5^ X 3 (Dm^SiX Xg C T 6> flfc # U > X©)t^ 

^J^PL©m±«fB#"C®^t^?:v'— ^©tSfS) SSflflEL 
X7^»yX5®ai^X|i^T^C*5(tSS^it^J^P 
L®SijgjS*iT-®7t^7^— ^ SSJEf i)o 
[0 0 9 0] CCT% ^2||SEfi^J©J®^^)^ fiuxE©^ 1 

UfcSPf T-©iS^it^l^P L©§U >X©3l6^® 

(bvxa) ©F^piis ^ i©L'>X7^— ^tc^v-r*p< 

ISt1-fi6if*0t:;feo-ri>S*)©i:t-So c©fcto> =»> 

t^-,_^^CD?^fltm7iis ^lCS"N-riS^3fe=?:?^PL© 
(ca 3 Cli^-r^^if S©7^— 15' feSQ'* U VXt" 
-^^MiT «lfiE) f So 
[0 0 9 1] 016 Ctt, ^ 1 ^C^^t-^^3t^J^P L© 

7^—^ 3 ic^-r#J*ffi©x— ^ $ Jni* UT u >x=T 

— ^^Hff (llgiE) UfeB#©^ffllRMO^T-$:^bTl<^ 

So m \ 6l;l^^•r^ttltxllotti^tt^ XT^-^/xecT^ 

B5t:th«iI$ixfcS9®SftiRS©ft^bi:tb©tLT> 
^xa^TaT-©^Kit!^I^P L©§i3lilSt:-©Jt^7^ 



- 20 - 



^mW- 10-15465 



[ 0 0 9 2 ] m^. i:x±<Dm^nm^tirzmm^Tm<D 
^^^-rso c:®B#. ^m-vit. mi u>xi$Gi ©IE 

ffi) {C. Si^^^^^^P LtcH^-r^ig^O^ffliRM^ffi 
lET- § ^ cfc ^ fcf ^/J^^^BKffl ^ i^ft b yc^^iJ ^ ^ U T ^ ^ o 
[0 0 9 3] CCIX-. m 1 l/>Xg¥Gi CDiEU>XLn 

<D<^«:ffl'j©W'>xffi (fgiu>xs) izmf.^^^n^m 
(1) (5) ^i<^)?^iSfilS:^lf■i±r^LTfe^o 

[0 0 9 4] 
[«5] 

T> 1 (TFL/>XLnC7)it»|f^aiBl) 
k= 1 

Cg = 0.5 0 2 x 1 0-'' 
C4 =-0. 3 9 2 x 1 0-10 
Cg = 0. 1 6 2 X 1 0-13 
Cg = - 0 . 4 7 1 X 1 0-1'^ 
Cio= 0. 9 2 1x1 0-21 
Ci2=-0. 10 9x1 0-24 
Ci4= 0. 6 9 6 x 1 0-29 
Ci6=-0. 18 3x1 0-33 
S = 0 . 0 2 4 /zm 
S (n- 1 ) /A=0. 0 4 9 
C = 0. 00138 ( 1/mm) 
d/D = 0 

mi U>XS¥Gi cDiEl/>XLnCDi^«:ffl«JOiaJ&t*tcDU 

>x® (^ii^vxs) (ci§{ti)-<^#i*H(i. mi 7 

{::2ocD^ffl/S*}to^NBR®ffJ«&WUT*5»3s U>X 

ffii^H^UTti. 4o(D^a.«^^«L'Tt>€)o 

(C. imffi^®tc^i>T. ^ffl.^^4ot:l±J$o^s£h 

Cm2«>1f XX7^';/XD n>t^:2.-<$7^or)^gfl[3f. 

/M^^tH^SKit^^^PL*^^ 1 U>Xg?G, (7)IEl/ 
y:XLu(0^i^mmzm^t^rzisbi.z. /BgtcjJTHi^TS 
^^^^IF.P L® lg^5^:/^^*^S^5$:^^b^ #^t®iox* 

h^(D]y>X(D^^lh\^tzW:iZ. IE U >X L nC^t/<*M 



1 1 iC7f:LrcM^b>XfiftSSDX«tCct OfrOo 

C^3 6DitXXx'>::^D W±©I2 1 l(Dlx>XSf®Sax 

^Ccti)i[)DX;!)S^7-r^i:> j!jnX;?)5J6^nAcIEU >XL 

Hti^gxfM§(Cctosi^i5S±^*^«5^nfc^*. uim 
m\z cfc 15 ^NBtffiSDx^ nfc u >x?&«j$-r 

[ 0 0 9 5] ^ UT. m^ih^^T LfcSPgTCDSffllR 
^=^111 1 8 (C/T^fo 1 8 tC:^-r<fc 5 0 1 0 

^ Mfl iRM ^ € n ^ tcffliE -r s 4 ^ L fc 

S^*i^^{cS#-r^&iRM^I^IB#lcMIE-r^l^BR 

{zit. zix^o^ikco^sLmm^mmizmiE-r^zti)-^ 

[0 0 9 6] ^e>{c. i:k±(D.^mMm'^it.. m^ti^i^ 

'Du>X(Diy>:xmiz0mm^m^i.rzm^fni.rztK 

{ct5iNT^ s^^^^pf'(-^?^-rsS5»:©iRM*iiiE'r 
m^^^^R^miffmcD^^m'vm^Lrzm'^. ^^^^ 
< h*) 1 ^(DRmm^z^ mm^^m^iz^^'r^n».<o 

iR M ^ ffi IE -r ^ ^ S ^ ff^ JSK U T ^ V N o 
[0 0 9 7] ^fz. tkm^^^.f^:^^t(Dm^\t^^ 

j^(own^m^(Dmmiz:^^^x. t^m^^m^^'zmw't 

U±cai^fcX7^^yXl;{)>^X7^iyr8*T-IHIi: 

com ih L^wzi^m^^^^(0W'f}^m^(Dm o ot:t 

x-r-2>®'&(w(A. ^2<3D1t:rX7^^yr{CTl^^R®SnX«: 

t" ii^© ^^^^ ^ ^ ») tB -r (c i£:>g (c ji5 u T 
^^mPL(ois^mrz\t±^^^mt^i'iFm^<iiXfm3 

h^sjE^nrc^i^^^S:ait)-:5(t^fc&?)(cS^^^^P 
[0 0 9 8] iS^3fe^^(cS#"rSiRM^*iIE-r 

h 'T^mmmji^^^^^^^^'^ # ^ c j^M -9 ^ T- 
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[ 0 0 9 9] U±tC^^bfe§^Si60'JT-li. ^^it^l^^ 
[0 10 0] 

[12 1 ] Si 1 (±*«Bac J: SS^S^^SO^BSffiffiK"*" 
■5 sttB^-r S 12 1- i) o 

■5fett>©il'C-fe2)o 
[0 3] |13l**:^B^C<fcSS^)te#l^®m3tjl?i®5t 
^ ^ _ ^ ^ 2, yS: «> ® ^ ^ H -C 5 o 

[0 5 ] E 4 \zm^tz^^it^^(Dmmm.ii\t.m(om 

[0 7] s^3t#j^{c:^#-rsi^ffi^ffl4itsij-r2)fcto 
©7^;^ hv^i?cDtS^-*5^'r0"r-fe5o 



[08] s^^^?ac^#-r?>MffliRM*itffi(i-rsfett) 

[0 9] iSK3t^l^(C^#"rS^ffi«tt©«l^*^t-E 

t:^ ^ o 

[2T-fei>o 

[D 1 3 ] mi2\z7r^ \^tz^^%^mz-md^<DmMn^ 

^ b T I ^ ^ ti ^ * ^ E T & i> o 
[mi 4] m 1 3C;^Ufci§»J<^>^H«ft^ffiiE-ri)fc 

&?) CD I^BlcEff^WCD^II^ ^ ^ ^ HI T- ^ o 
[mi 5] m 1 4{C^Lfe#BR®ff^t^{3cfcoTH»:^^^ 

a « ffl M IE ^ n ^ ^ ^ ^ & ^ -r m $> s o 
[mi 61 mi 2\z7rs\.fz^^9t^mz-^}k(o^^)^m 
;?)^^?? L ri ^ ^ ^ ^> -rm T' ^ o 

[mi 71 mi 6{3^Lyc^§^t^MffiiRM^1tiEt-i)yc 

[mi 81 m 1 7 {::7fNU/r#BR®ff^t*t{Cctor;is^^:©M 
ffliRM^ffiiE ^ nr I. ^ ^ ti^ ^ ^^-r mT ^ o 
[mi 91 ^^m^Bm%mm.(DWi^m^m^^7r--tm 

[^^©iiB^] 

R -^T.^ 

W 

PL 

K 4 A~4 E. mM 

2 A~ 2 E 

3A~3E. 5A~5D ^^yi^^ 

Li ~L5 U>X 

Gi ^ 1 U>X 

Gz ^2 U>X 

Gj »3L'>X 

G4 ^4 

G5 ^5 U>X 

Gb S6 U>X 
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